Field emission scanning electron microscopy (FESEM) and scanning transmission electron microscopy (STEM) are valuable microscopic imaging tools for characterizing the morphology and structure of solid materials. When combined with energy dispersive X-ray spectroscopy (EDS), these techniques also provide elemental composition information on the near-surface and subsurface of materials up to several micrometers deep. However, EDS gives no detailed information regarding the chemical composition within the top few nanometers of the surface. The topmost surface chemistry of materials influences their interaction with other substances in the environment and thus affects important material properties such as adhesion strength, catalytic activity, corrosion resistance, susceptibility to oxidation, and other critical chemical and physical characteristics. Knowledge of surface chemistry is therefore crucial to the successful production and optimization of innumerable advanced materials used in modern devices such as coatings, ceramics, composites, metals, nanomaterials, polymers, semiconductors, and thin films, among others. Highly developed surface sensitive techniques are required to properly and fully characterize the surfaces of complex materials and specialized products, which cannot be accomplished with electron microscopy techniques alone.
X-ray Photoelectron Spectroscopy (XPS) is a qualitative and quantitative chemical analysis technique that probes only the outer few nanometers of the surface, thus enabling researchers to better understand what surface compositional properties influence optimum material performance [1] . XPS is capable of detecting all elements except for hydrogen and helium. XPS depth profiling, where XPS is combined with monatomic argon ion or cluster argon ion sputtering (i.e., surface etching), allows the identification of chemical variations from the topmost surface of solid materials (i.e., ≤ ~10 nm) to hundreds of nanometers or more into the bulk, which facilitates the characterization of complex layered structures. XPS is the only analytical technique providing quantitative elemental and chemical state information with extremely high surface sensitivity, as well as in-depth, thus making XPS the technique of choice for comprehensively characterizing material surfaces and interfaces. So called "small spot" XPS allows the analysis of surface features ranging in size from a few tens to a few hundred micrometers. In addition to point analyses, XPS can, depending on the particular instrument used, produce linescans and chemical parallel images and/or scanned maps of surfaces with spatial resolutions of a few tens to just a few micrometers. Hence, XPS is the perfect complementary technique for materials characterization studies involving the use of electron microscopy techniques. This presentation will include a brief review of the basic principles, capabilities, and advantages of XPS. A number of case studies will then be presented where XPS analyses were used in conjunction with electron microscopy techniques to characterize a variety of materials including: nanomaterials, multilayer thin film structures like solar cells and solar-control glass coatings, forensic trace evidence, and others. For example, Figure 1 
